Introduction
In the mouse and some other mammals, including women, the blastocyst implants inside the wall of the uterus. In response to the intrusion by the blastocyst, the tissues of the maternal endometrium respond in a characteristic manner with changes in the blood vessels and in the cells of epithelium and stroma.
The factors responsible for initiating the implantation reaction in the uterus are complex. Many facets of the reaction show similarities to inflammation and it has been suggested that the uterine response to the blastocyst has evolved from the tissue response to a foreign body (Finn, 1986) . Among the early rections to a blastocyst are the Pontamine Sky Blue reaction (Psychoyos, 1961) (a measure of increased vascular permeability) and oedema of the stroma, both of which are characteristic inflammatory responses. Another characteristic early response to a foreign body is the migration of polymorphonuclear leucocytes (polymorphs) from the blood vessels into the tissues. These provide the first line of defence, in advance of the immune response.
Although there have been several reports of the presence of polymorphs in the endometrium during implantation of blastocysts (Lobel et ai, 1967; Enders & Schlafke, 1967; Potts, 1968; Smith & Wilson, 1974) (Finn & Martin, 1978) .) Unsensitized: no further hormone treatment Intrauterine decidual to obtain a decidual response 0015 ml arachis oil was injected through the uterostimulus:
tubai junction on Day 8, 4 h after the second oestrogen injection (Finn & Keen, 1962) Intrauterine control 0-015 ml physiological saline (009% NaCl) was injected into the uterus as above.
injection:
Identification of areas responding to an implanting blastocyst or to the decidual stimulus At 15 min before autopsy animals were injected intravenously with 0-3 ml of an aqueous 1% solution of Pontamine Sky Blue. At autopsy the uteri were inspected for blue areas and fixed after separation of the blue areas. In most of the oil-injected uteri from sensitized mice the whole uterine horn was blue and a small piece was taken from the middle.
Histological techniques
For experiments involving plastic embedding the uteri were immersed in Karnovsky's (modified) fixative over¬ night and then pieces embedded in plastic and 1 pm sections cut in the usual way. For wax embedding the fixative used was Bouin's fluid and 8 pm sections were cut. Plastic sections were stained with azure and wax sections with haema¬ toxylin and carbol chromotrope.
Counting technique. Cross-sections of uteri were examined under the light microscope (using a 50 oil-immersion objective). The endometrium is clearly demarcated from the circular muscle around its periphery. Polymorphs in the endometrial stroma are easy to identify by the shape of the intensely-stained nuclei. In the first experiment 3 sections were cut from each uterus (at positions along the uterus such that the sections were several mm apart) and the polymorphs counted in the stroma. The results were analysed to compare the within-animal with the between-animal variability by analysis of variance. The latter was very large whereas the former was small (the F value was 002). This indicates the importance of using large numbers of animals rather than increasing the observations from each animal.
Results

Pregnant animals
In the 8 pregnant animals examined, the Pontamine Sky Blue areas were distinct but there was little swelling of the uterus. Blue areas of the uterus were cut transversely until a blastocyst was found. A 1-pm section was cut near to the centre of the blastocyst, which was at the antimesometrial side of the uterus closely adjacent to the still-intact luminal epithelium. Experiment 2. Fully-sensitized mice were given an intrauterine injection of physiological saline and killed 25 h later. As expected none of the uteri showed a Pontamine Sky Blue reaction or swelling. Polymorph counts from these animals were very low (1-55 ± 0-98, = 9). Experiment 3. Fully-sensitized mice were killed at various times after oil injection. As shown in Table 2 , the variability between animals was again very considerable, but leucocyte migration into the uterine stroma was high over the period from 15 to 35 h. This is the period when the oedematous stroma is beginning to be decidualized. By 42 h decidualization of the stroma was extensive with only a small rim of undecidualized peripheral stroma. At this time polymorph numbers were very much reduced and when polymorphs were present they were distributed around the periphery of the stroma, they were rarely found among the decidual cells.
Identification of type of polymorph
The uteri from a group of fully-sensitized animals, into which oil had been injected and the animals killed 24 h later, were embedded in paraffin wax and cross-sections stained with haema¬ toxylin and carbol chromotrope. The latter stains eosinophil granules red. Nine animals were examined and there were 59-4 + 9-5 neutrophils and 41 ± 1-4 eosinophils/cross-section of uterus. Clearly the polymorph invasion is largely made up of neutrophils. The time taken for the polymorph migration to start is much longer than that taken for migration of polymorphs in response to the injection of chemotactic polypeptides into other tissues (Rampart et ai, 1989) . Presumably in réponse to the stimulus given to the endometrium by the blastocyst or oil, some chemotactic substances are secreted within the endometrium and then cause the migration of polymorphs, thus accounting for the delayed response.
Many chemical factors are known to act as attractants for leucocytes and possibly one or several of these is released in the endometrium upon attachment of the blastocyst to the wall of the uterus. For example, Hagamen factor (factor 12 in the blood-clotting cascade) is released on contact of negatively-charged particles with cell surfaces. This initiates the formation of kinins which are attractive to leucocytes as well as causing increased permeability in the blood vessels. Possibly blastocysts or oil provide a negatively-charged surface.
The association of polymorph migration with a normal physiological situation is very inter¬ esting. In other tissues polymorphs commonly appear as the first response to the presence of a foreign body, infection or trauma. Their presence in the endometrium at the start of implantation is consistent with the suggestion that the uterine reaction to an implanting blastocyst has evolved from the inflammatory reaction to a foreign body (Finn, 1986) . What is perhaps more surprising is that the uterus which has not been sensitized to undergo a decidual reaction does not show an inflammatory response to the presence of the oil (no permeability changes, no polymorph infiltration).
It appears that the luminal epithelium of the partly or non-sensitized uterus does not respond to the inflammation-inducing effect of the oil. Similarly, blastocysts placed in a uterus which is not fully sensitized (as in delayed implantation) do not invade through the epithelium, whereas if they are placed in other organs (under kidney capsule, spleen, testis: Kirby, 1960 Kirby, , 1963 they rapidly invade and destroy tissue. Furthermore, destruction of the uterine epithelium will allow blastocysts to penetrate into the endometrial stroma of non-sensitized mice (Cowell, 1969 ). It appears, there¬ fore, that the luminal epithelium of the uterus provides a barrier against inflammatory effects of foreign bodies and that sensitization for implantation is accompanied by removal of this barrier.
Whether polymorphs play any role in the development of the decidua is unknown. They produce several chemical substances (leukotrienes, for example), which might affect the progress of
